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DETAILED ACTION 
Information Disclosure Statement 

1. The information disclosure statement (IDS) submitted on 30 August 2004 has been 
considered by the examiner. 

Drawings 

2. The replacement drawings were received on 03 September 2004. These drawings are 
approved. 

Claim Rejections - 35 USC § 102 

3. The text of those sections of Title 35, U.S. Code not included in this action can be 
found in a prior Office action. 

4. Claims 1, 3, 5-10, 12, 14, 16-18 and 21 are rejected under 35 U.S.C. 102(b) as being 
anticipated by GB 1,503,708. GB '708 teaches a rotor for an electric machine comprising: a 
body 200 of generally cylindrical shape (Figs, la- lb), said body having an inner opening 206 
wherein a plurality of slots 201 are provided in the body, the said plurality of slots extending 
from the said inner opening towards the outer periphery of the said body; permanent magnets 
203 disposed in said plurality of slots; wherein at least one of the said plurality of slots 
comprises an end section 201 ' near the outer periphery of the said body, the end section having 
an area of enlarged width (see. Figs, la-lb). 

Regarding claim 3, the magnets 203 terminate short of the end sections 201'. 
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Regarding claim 5, the end sections 201' are filled with cast aluminum (p. 3, lines 48- 

79). 

Regarding claim 6, the laminated body 200 with magnets 203 together form a magnetic 

core. 

Regarding claim 7 and 14, the slots and magnets generally extend radially. 
Regarding claim 8, the inner opening 206 is for a shaft 204. 
Regarding claims 9-10, the aluminum surrounding the rotor shaft 204 forms a non- 
magnetic "hub" between the core laminations 200 and the shaft 204. 

Regarding claim 21, the magnets do not extend into sections 201'. 

Claim Rejections - 35 USC § 103 

5. The text of those sections of Title 35, U.S. Code not included in this action can be 
found in a prior Office action. 

6. Claims 1-2, 4-8, 12-14 and 16-20 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Uchida et al. (EP 641 059) in view of Tajima (US 6,445,100). Uchida 
teaches a rotor assembly for an electric machine comprising a body 10 of generally cylindrical 
shape (Fig. IB) having an inner opening (not numbered, see Fig.2A) wherein a plurality of 
slots (formed by sides 32; Fig. 3 A) are provided in the body, said plurality of slots extending 
from the inner opening towards the outer periphery of the body (Figs.lB&2A); permanent 
magnets 14 disposed in said plurality of slots; and at least one of said plurality of slots 
comprises an end section (in the area formed by connecting portions 74; Fig. 8) near the outer 
periphery of the body. 
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Uchida does not teach that the end sections have "an area of enlarged width. " 

Tajima, meanwhile, teaches a permanent magnet rotor including, a rotor body 30 of 
generally cylindrical shape and a plurality of slots 34' are provided in the body (Fig. 9). Each 
slot has end sections or slits 62/64 with an area of enlarged width (c.7, lines 13-15). The 
enlarged end sections reduce leakage flux and prevent torque reduction (c.6, lines 5-9). 

It would have been obvious to modify Uchida and provide slots end sections with an 
area of enlarged width per Tajima since this would have been desirable to reduce leakage flux 
and prevent torque reduction. 

Regarding claim 2, certain intermediate rotor core laminations 76 in Uchida (Fig. 9) 
have connecting portions 84 which close the slot end sections near the outer periphery of the 
rotor body. 

Regarding claims 4 and 19-20, Uchida's and Tajima's magnets extend into the end 
section, i.e., they fill the entire radial dimension of the slot, partially extending into the end 
section without filling the entire end section or recesses. 

Regarding claim 5, Tajima's enlarged end sections are filled with non-magnetic 
medium, e.g., air or adhesives. 

Regarding claim 6, Uchida's and Tajima's rotor cores each comprise a magnetic core. 

Regarding claims 7 and 14, the slots and magnets in Uchida and Tajima extend radially 
through the rotor body. 

Regarding claim 8, the shaft 12 in Uchida is mounted co-axially with the rotor core, in 
the inner opening, by means of end plates 24 and rod members 22 (c.13, lines 13-27; Fig.20). 
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Regarding claim 13, the slits 62/64 forming the area of enlarged width at the end of 
each slot in Tajima comprise "recesses". 

Regarding method claims 16-19, since the combination of Uchida and Tajima teach all 
the structural limitations, the generic steps claimed in the method are inherent in the 
combination. 

7. Claims 1-2, 5-14 and 16-20 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Obara et al. (JP 2000-152534) in view of Tajima (US 6,445,100). Obara teaches a rotor 
assembly for an electric machine comprising a body 16 of generally cylindrical shape 
(Figs.l&3) having an inner opening (filled by hub 14 and shaft 15, Fig.l) wherein a plurality 
of slots 12 (with sides 12a/ 12b) are provided in the body, said plurality of slots extending from 
the inner opening towards the outer periphery of the body (Figs.l&3); permanent magnets 11 
disposed in said plurality of slots; and at least one of said plurality of slots comprises an end 
section (bounded by bridges 16b; Fig.l) near the outer periphery of the body. 

Obara does not teach that the end sections have "an area of enlarged width. " 

Tajima, meanwhile, teaches a permanent magnet rotor including, a rotor body 30 of 
generally cylindrical shape and a plurality of slots 34' are provided in the body (Fig. 9). Each 
slot has end sections or slits 62/64 with an area of enlarged width (c.7, lines 13-15). The 
enlarged end sections reduce leakage flux and prevent torque reduction (c.6, lines 5-9). 

It would have been obvious to modify Obara and provide slots end sections with an area 
of enlarged width per Tajima since this would have been desirable to reduce leakage flux and 
prevent torque reduction. 

Regarding claim 2, the bridges 16b in Obara close the outer periphery of the slots. 
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Regarding claim 5, Tajima's enlarged end sections are filled with non-magnetic 
medium, e.g., air or adhesives. 

Regarding claim 6, Obara's and Tajima's rotor cores each comprise a magnetic core. 

Regarding claims 7 and 14, the slots and magnets in Obara and Tajima extend radially 
through the rotor body. 

Regarding claims 8-10, the shaft 15 in Obara is mounted co-axially with the rotor core, 
in the inner opening, by means of a non-magnetic hub 14 (Fig.l). 

Regarding claim 11, Fig.l of Obara teaches a convex shape between magnets. 

Regarding claim 13, the slits 62/64 forming the area of enlarged width at the end of 
each slot in Tajima comprise "recesses". 

Regarding method claims 16-20, since the combination of Obara and Tajima teach all 
the structural limitations, the generic steps claimed in the method are inherent in the 
combination. Further, the magnets in Tajima extend into the slits in that they do not fill up the 
slits entirely. 

8. Claim 11 is rejected under 35 U.S.C. 103(a) as being unpatentable over GB '708 in 
view of Asano (JP 2001-52534). GB '708 does not teach an outer periphery of the rotor 
having a convex shape between two magnets. 

Asano teaches a permanent magnet rotor including magnets 1 1 and core 16 formed so 
that the outer diameter is larger at the center of the poles and smaller at the boundaries 
between the poles (abstract). This reduces flux loss and distortion of induced voltage. 
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It would have been obvious to modify GB 708 and provide an outer periphery of the rotor 
with a convex shape per Asano since this would have been desirable to reduce flux loss and 
distortion of induced voltage. 

9. Claim 15 is rejected under 35 U.S.C. 103(a) as being unpatentable over Uchida and 
Tajima as applied to claim 1 above, further in view of Yamamoto et al. (EP 1-164684). 
Neither Uchida nor Tajima teaches an outer periphery of the rotor having a concave shape 
between two magnets. 

Yamamoto teaches a permanent magnet rotor including magnets 1 (Figs. 1-2) disposed 
in core 3, wherein the outer periphery F of the rotor has concavities (generally denoted by 'end 
portions' c) formed thereon, between adjacent magnets 1, such that the rotor periphery forms a 
curve of a hyperbolic function to reduce motor inductance (abstract). 

It would have been obvious to modify and provide an outer periphery of Uchida and 
Tajima's rotor with a concave shape per Yamamoto since this would have been desirable to 
reduce motor inductance. 

Response to Arguments 

10. Applicant's arguments filed 03 September 2004 have been fully considered but they are 
not wholly persuasive. Regarding applicant's arguments concerning GB '708, it is noted that 
applicant's own invention (claim 9) contemplates connection of the rotor body to the shaft by a 
hub, with the result that the magnets are "embedded" by the rotor core and the hub. Thus, the 
end products are the same, with the aluminum filled center-opening of GB '708 comprising the 
hub. 
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Conclusion 



1 1 . Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Burton S. Mullins whose telephone number is 571-272-2029. 
The examiner can normally be reached on Monday-Friday, 9 am to 5 pm. The fax phone 
number for the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published 
applications may be obtained from either Private PAIR or Public PAIR. Status information for 
unpublished applications is available through Private PAIR only. For more information about 
the PAIR system, see http://pair-direct.uspto.gov. Should you have questions on access to the 
Private PAIR system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll- 



free). 
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